General conditions. All reactions were carried out in oven-dried glassware under oxygen-free argon atmosphere using standard Schlenk techniques. Diisopropylamine, diethylamine and triethylamine were purified by distillation from KOH, other reaction solvents were purified and dried using Innovative Technology SPS-400 and degassed before use. The compounds cis-PtCl 2 (PPh 3 ) 2 , 1 2trimethylsilylethynyl-5-ethynyl-1,4-bis(hexyloxy)benzene, 2 1-ethynyl-4-trimethylsilylethynylbenzene, 3 and 1-trimethylsilylbuta-1,3-diyne 4 were prepared by literature methods. Other reagents and S1 Electronic Supplementary Material (ESI) for Nanoscale. This journal is © The Royal Society of Chemistry 2017 intermediates were prepared by variations on literature methods as described below, or purchased commercially and used as received.
Synthesis of trans-Pt{CCC 6 H 2 (Ohex) 2 CCSiMe 3 } 2 (PEt 3 ) 2 (1b)
A mixture of cis-/trans-PtCl 2 (PEt 3 ) 2 (1.00 g, 1.99 mmol) and copper iodide (5 mg, 0.03 mmol) was added to a solution of 2-trimethylsilylethynyl-5-ethynyl-1,4-bis(hexyloxy)benzene (2.00 g, 5.04 mmol) in dry triethylamine (40 ml) and the mixture heated to reflux under nitrogen for 48 hours. After cooling to room temperature, the solvent was removed in vacuo and the residue purified by column chromatography (silica, CH 2 Cl 2 /hexane, 1:1 v/v) to give the title compound as yellow powder after removal of the solvent from the main fraction (1.70 g, 70 %). 1 3 .90 (t, J = 6.9 Hz, 4H, 20), 3.92 (t, J = 6.4 Hz, 4H, 14) 6.77 (s, 2H, 9), 6.80 (s, 2H, 6). 13 (s, 4, 5, 8 or 11) , 115.5 (m, 3), 116.5 (s, 6 or 9), 118.3 (s, 6 or 9), 120. 1 (s, 4, 5, 8 or 11), 153.2 (s, 7 or 10), 154.3 (s, 7 or 10). 31 
Synthesis of trans-Pt{CCC 6 H 4 CCSiMe 3 } 2 (PPh 3 ) 2 (2a)
A solution of cis-PtCl 2 (PPh 3 ) 2 (300 mg, 0.36 mmol), 1-ethynyl-4-trimethylsilylethynylbenzene (168 mg, 0.72 mmol) and copper iodide (6 mg, 0.03 mmol) in degassed diethylamine (30 ml) was heated at reflux for 3 hours. After this time, the resulting precipitate was collected by filtration and washed with MeOH to give the title compound as a pale yellow powder (340 mg, 85%). 1 31 
Synthesis of trans-Pt(CCC 6 H 4 Bu t -4) 2 (PEt 3 ) 2 (4b)
Pt C 
Crystal structure determinations
Data were measured from single crystals using an Oxford Diffraction Gemini-R Ultra CCD diffractometer with monochromatic MoKα radiation (λ = 0.71073 Å). Data were corrected for Lorentz and polarization effects and absorption correction applied. The structures were solved by direct method and refined by full-matrix least-squares on F 2 using the SHELX crystallographic package. 11 Nonhydrogen atoms were refined anisotropically using all reflections. The positions of hydrogen atoms were calculated and their atomic parameters were constrained to the bonded atoms during the refinement. 
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Theoretical methods
Gas-phase geometry optimizations were performed with the Gaussian 09 program package, 16 using the B3LYP functional 17, 18 and LANL2DZ basis set on Ru and Pt 19-21 and 6-31G** on all other atoms. 22 Electronic structures were explored using GaussSum. 23 The DFT-Landauer approach used in the modelling assumes that on the timescale taken by an electron to traverse the molecule, inelastic scattering is negligible. This is known to be an accurate assumption for molecules up to several nm in length. 24 Geometrical optimizations were carried out using the DFT code SIESTA, 25 with a generalized gradient approximation (PBE functional), double-ζ polarized basis set, 0.01 eV/A force tolerance and a real-space grid with a plane wave cut-off energy of 250 Ry, zero bias voltage and 1 k points.
To compute the electrical conductance of the molecules, eight layers of (111)-oriented bulk gold with each layer consisting of 6×6 atoms and a layer spacing of 0.235 nm were used to create the molecular junctions as shown in Figure 2 , and described in detail elsewhere. 26, 27 These layers were then further repeated to yield infinitely-long current-carrying gold electrodes. Each molecule was attached to two (111) directed gold electrodes; one of these electrodes is pyramidal, representing the STM tip, while the other is a planar slab representing the electrode formed by the idealized Au(111) substrate in the I(s) based molecular junction. The molecules and first layers of gold atoms within each electrode were then allowed to relax again, to yield the optimal junction geometries shown in Figure 2 . From these model junctions the transmission coefficient, T(E), was calculated using the GOLLUM code. 26 The room temperature electrical conductance G was computed for a range of Fermi energies E F , and a single common value of E F which gave the closest overall agreement with the experimental results was chosen.
This yielded a value of E F -E F DFT = -0.4 eV, which is used in all theoretical results presented in this manuscript. This is a commonly accepted procedure in molecular electronics DFT-based calculations. 28, 29 For each structure, the transmission coefficient T(E) describing the propagation of electrons of energy E from the left to the right electrode was calculated by first obtaining the corresponding Hamiltonian and overlap matrices using SIESTA and then using the GOLLUM code to compute T(E) via the relation
in this expression, describes the level broadening due to the coupling
between left (L) and right (R) electrodes and the central scattering region, are the retarded self-∑ , ( ) energies associated with this coupling and is the retarded Green's function,
where H is the Hamiltonian and S is the overlap matrix (both of them obtained from SIESTA). Finally the room temperature electrical conductance G was computed from the formula where is the Fermi function, β=1/k B T, E F is the Fermi
energy and is the quantum of conductance. Since the quantity is a probability
distribution peaked at E=E F , with a width of the order k B T, the above expression shows that G/G 0 is obtained by averaging T(E) over an energy range of order k B T in the vicinity of E=E F .
The use of DFT to compute the ground state energy of various molecular junctions permits the calculation of binding energies and optimal geometries. However, these calculations are subject to errors, due to the use of localized basis sets, which are concentrated on the nuclei. Therefore, we used the counterpoise method to obtain accurate energies. 30 This involves calculating: (a) the total DFT energies for the system ((Molecule plus gold (E S )); (b) the energy of the isolated molecule in the same conformation adopted in the presence of gold electrode (E M ); (c) the energy of the system in the absence of the molecule (E G ). For each of these energy calculations, we used the same basis functions as those described for the complete junction models. With these data we calculated the binding energies E b according to the expression E b = (E S -E M -E G ), 30, 31 which are given in Table S2 .
To confirm the concept that the higher values measured for 2a, 3a and 4a can be attributed to the binding of the molecule in the junction through the PPh 3 ligands, DFT-calculations have been performed for three different models of molecular junctions ( Figure S9) . The molecules in model A ( Figure S9 ;
first column) are contacted to the electrodes via ostensibly ancillary PPh 3 ligands and trimethylsilylethynyl moieties. The trans-PPh 3 ligands are attached to both electrodes in model B
( Figure S9 ; second column). The third model C features trimethylsilylethynyl moieties contacted to both electrodes ( Figure S9 ; third column).
Binding energies (Table S2) were calculated from (a) the total DFT energies for the system ((Molecule plus gold (E S )); (b) the energy of the isolated molecule in the same conformation adopted in the presence of the gold electrode (E M ); (c) the energy of the system in the absence of the molecule (E G ).
For each of these energy calculations, we used the same basis functions as those described for the complete junction models. With these data we calculated the binding energies E b according to the 30, 31 Binding energy results are shown in Table S2 . Figure S10 and Table S1 show that the calculated conductances as a function of Fermi energy for molecular junctions 2a, 3a and 4a in three different models. The conductance of junctions in model B are the highest, and, with the exception of 4a, an order of magnitude higher than the experimental conductance; the theoretical electrode separations (Z) are much shorter than the break-off distances. In Figure S11 . Geometrical distances in the Model A junction from 4a. Table S1 . Summary of the conductance values and geometries from experimental and computational molecular junctions of three different models of molecular junctions (A, B, C) 
